Improvements in scavenger protection against organophosphorus agents by modification of cholinesterases.
The ability of stoichiometric scavengers, such as ChEs, to protect against a variety of OP agents has been demonstrated in several in vivo models. To improve the detoxification of OP agents by ChEs, several approaches have been recently used to increase the stoichiometry, stability, and in vivo effectiveness of ChEs as OP scavengers. For example, the in vitro stoichiometric neutralization of sarin by AChE was increased from 1:1 to 3200:1 by the addition of the oxime HI-6, while the in vivo stoichiometry was increased to 57:1 in mice by HI-6. The aging rate of soman-inhibited mouse AChE was reduced 12-fold in a mutant AChE (E202Q) which resulted in a two-fold increase in oxime-assisted detoxification of soman. To improve the duration of scavenger protection provided by ChEs, the mean residence times of five tissue-derived and two recombinant ChEs injected i.v. in mice were compared with their oligosaccharide profiles. The mean residence times of these ChEs were found to increase with molecular weight and with the levels of oligosaccharide sialylation. The stability of AChE in non-physiological environments was improved by immobilizing it in a polyurethane foam matrix that allowed AChE to retain enzymatic activity at high temperature (75 degrees C) where soluble enzyme denatured. These developments in scavenger technology have improved the in vivo protection provided by OP scavengers and extended their applicability to provide external decontamination of chemical agents and pesticides.